The effects of BuYang HuanWu Decoction and its effective components on proliferation-related factors and ERK1/2 signal transduction pathway in cultured vascular smooth muscle cells.
Buyang Huanwu Decoction (BYHWD) was a commonly used traditional Chinese medicine for the treatment and prevention of ischemic cardiovascular and cerebral disease. Previous studies had shown that BYHWD alkaloids and glycosides could inhibit intimal hyperplasia and vascular smooth muscle cell (VSMC) proliferation after injury caused by balloon catheter. The present study aims to explore the mechanisms by which cell cycle was affected by BYHWD and its components. Primary rat VSMC was treated with platelet-derived growth factor (PDGF) and cell cycle phase and extracellular-signal regulated protein kinase (ERK) transduction pathway factors were measured. PDGF-treated cells were associated with a significant increase in the number of cells in the G(2)/M phase and S phase, and in the expression of P-ERK1/2, proliferating cell nuclear antigen (PCNA), c-fos, cyclinD(1) and cyclin-dependent kinase-4, as well as a decrease in the number of cells in the G(0)/G(1) phase, and in the expression of cyclin-dependent kinase inhibitor P21 protein and mitogen-activated protein kinase phosphatase-1 (MKP-1). Treatment with plasma of rats fed seven doses of BYHWD crude extract (22.2g/kg), BYHWD alkaloids (1.66g/kg), BYHWD glycosides (14.2g/kg) or the negative control atorvastatin (20mg/kg) inhibited these changes. All drug-containing plasma had similar activity to the mitogen activated protein kinase (MAPK)/ERK antagonist PD098059 which inhibited PDGF-induced expression of P-ERK1/2 and enhanced MKP-1. These suggest that BYHWD and its components may prevent VSMC proliferation by interfering with the ERK transduction pathway.